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Boron-induced  Reconstructions  of  Si(001) 


diborane  does  produce  an  electrically-active,  boron-doped  surface 
layer1.  The  surface  structure  and  electric  properties  of  the  so-called 
"delta-doped"  boron  layers  on  Si(001)  have  been  extensively 
investigated  by  Feldman  and  co-workers.6-10  These  studies  confirmed 
that  the  boron  atoms  at  the  surface  are  electrically  active  (implying  a 


substitutional  location),  with  a  coverage  of  0.5  monolayer.  Electron  "Inchworm".  All  feedback  and  inchworm  control  electronics20  were 

diffraction  studies  also  showed  that  the  boron-doped  surface  retained  made  in-house.  The  microscope  hangs  from  springs  inside  an  ultrahigh 

the  (2x1)  electron  diffraction  pattern  characteristic  of  the  clean  vacuum  chamber  equipped  with  a  load-lock  for  exchanging  both 

surface.6- 9  A  boron  coverage  of  05  monolayers  has  also  been  reported  samples  and  tips.  To  avoid  sample  contamination,  no  thermocouple  or 
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"A"  feature  are  separated  by  5.4  A  and  appear  0.89±0.12A  above  the 
substrate,  separated  by  a  trough  0.2  A  deep. 
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features  have  the  same  symmetry  as  dimers  of  dean  silicon,  and  higher  sample  temperature.  This  discrepancy  can  be  directly 

because  their  appearance  as  a  function  of  applied  bias  also  tracks  the  attributed  to  the  spatial  extent  of  the  ordering.  The  individual 

changes  observed  for  the  dean  Si  surface,  we  attribute  the  "B"  features  ordered  regions  typically  extend  only  15-25  A  before  being  interrupted 

to  Si=Si  dimers  at  the  locations  shown  in  this  figure.  Based  on  this  by  a  boundary  with  a  different  domain  or  one  of  die  other 
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b).  Higher-resolution  image  showing  that  the  composition  and  structure 
are  the  same  for  both  island  and  reconstructed  substrate,  dimension:  243 
A  x  258  A,  V sample  =  -1.9  V;  Itunnel  =  0-2  nA. 
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